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PURPOSE:To provide a miniature, lightweight, and low cost optical head device which carries out recording, 
reproducing, and erasing of information stored to an optical disk, etc., by utilizing a hologram. 
CONSTITUTION:The blazed hologram 1 with suppressed diffraction efficiency of unnecessary degree of diffracted 
light is installed in the vicinity of an objective lens 4. Thus, effective diameter of the hologram 1 is increased and 
allowable error in assembly is increased. Furthermore, by integrating the hologram 1 and the objective lens 4, servo 
signal is not deteriorated even when the objective lens 4 is moved by following of tracking. 
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(2) 



BBff «»«:rK»bft:3et!-A«+ 1 ^^mSrjei: l/Tia 

t wibjj? D 9 A ««J$#a tcfc o T-'fi|tfl:anT* 

*f Ti!ftfil}'£tftaiS'N)tt^-A S« < &*©*n 
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2 



&5!±-r-5 + 1 *[l«il£*<3tifttilSffl©Mffi}kii.«S: 

t.-p^ssfrsD. i)isB-aj©ffi«©teo-»®®«*» 
fetJiStaiiSTfcs r t si^at-rsa^JB e E«©3fe^ 

•r«0Sfife©5 •fe 0 ?*ai£Et^©0Sf3t©B(rffi3t«ffl«»:: 

t s^atr-ssf^jfi 1-8 i»m*» i «ai«©3tAy 

1 0 1 9 S«©3t A C Hllfilt:feVi 

UTtofB«fa««*:K:«issitt;-A©«ft;isi«-&fc-tt*<i 

[000 1] 

««©E® • «±*5Vitt5S**fi'5)t'«s-;/ HSatM 
[0002] 

[tS*©tt*lll ilEffia-;*c^F«©fB16ttC*tUT, tfy 

)ti;-A£:f|-bT3tx^ J^d^^^OfiltloEfilrt^Ji^Rvs 
©«fi©t>i:fc:tfSJ:<mfT3n*;'t*:^XAtt, tJ>i 
Afc-€-©i1£*?SfcHt>Tl'^«. -tWilS^SWiSffT* 

^yiffm. ac^tr«v h<s^©«tiT,t;*;jgijan5. nn 

J&fc, *ni»'7A*fflViA:3ttfyd'7'y:/'\y HSa*» 

[0 0 0 3] mi©Se*Mi:UT, 02 It, ' 1km. 

5JII: r'f:i->tf-AXty^>4^lr 
i«,5}?nJ^7A«7©ii5jjS*^fc;j .19 9 O^Stt^I 
^^i»^*^^il5SJiR^»S5aX«P. 1 0 3 9-1 0 

[0 0 0 4] S 2 1 tC^l-iT. 2 tf^Ott 
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.4-) 

(3) 

3 

fc%lf-A«:'bt®3l£l»*jS»lCfc£oT*D5f7A 1 0 

ilcXiir-5. c<D:Kni^7A*^6*i;2)aKcD+i;J: 
aKfc*tiT*a4/7A 1 0 1 SSjir^Jtfl (Oj^itlsl w 

2 1 C^ra»0- 1 ^HlffJt 8 ©i: 5kffiJSfC*'Di^ '■- 

1 0 1 jft^e^^-r^B^f^tt- i;#c0*f3ie8©[iisf 

H5fc*, ftitJtiB 2 t^tttaSS 7 ttj5»bTB3»^nT 

CO 0 0 63 *C®2©«3N»JtUT«fl8 PB64-6 
2 8 3 8^ii«t*UT^Sn»:3t'Vy H®«lfi8WSW 
2 2-.fc^r. I^HwaO, *rDir9Att«'»l/'>Xi:- 

7 A 1 0 1 tjlt UT3S55[k:BliSft«riET*n«, H 2 3 
fca^fi 5 ic«fe^>X 4*J h 9 <y j&ffi/fti'fcJk -sT- 
Jilvi&^fcttnif^A 1 0 l±T?©>iebr-A3 1 t.» 
<. 2:©fc»3tttffl«7±T?©ft»©+lifeIiI»f3t®« 30 

2C^rfie*«Ttt3}cDif7Al 0 1 t5l^'»^>X4 

tt. fii^^ai 3fc:J:>^T-^©^a»tiH*»}$^T- 
iillll 1 0 0 »c»LTj*ftW>X4*t^ttlxTt>fflrS« 

i:^^^^i6L.&li. «et>T, *t'ftu>X4©»fifcfe*i 

to 0 0 73 

4fc«3tJS2 t3t«^tlJg7<£jSSL.TES-r-S;j:», 
miza^aifyl, 1 0 1 ttScW^«2 fc32»LTEBT5 

AT 0 1 tl6[WJtS2t©ffi^sftirH©|^$S^*VjN$< 
[0 0 0 8] tfc, S2©fi£*fif!l©3t^?§«!SlC±n 



4$ffl¥4 - 2 1 2 7 3 0 

©fijffl«6**«fi<. -y— 3j?e#^««m^©s/NttAt 

6[5l*f3t*<»^-r«>fc«). ;i©lElSf3fe'£>li?Sia*5TE 

« L T^tt V > X 4 r: ± t> T3£«iHS 7 ifcftit a n 

5*»6SWbT5fcJ«^>X4tJ;^T«3e 
$n> *Di^7Al 0 llCi:5TSSrL'T3tlftiaS7fc 

S53fctt (eta, aKtp?^) TR^-rs+i^mjfiK 
{cAirr*. c©»^s:ei2 4ic^T. ttK©- 1*111 

«f3fe8-C, a(S©0»(2ll>r3l£8 1 i:;&t>&lf-AteEJS 
O0i*IlI9f>e6 l*»*Oi^^Al 0 1 fcAltLrialJf U 
&a«©+ 1 *l9ll>BE 6 tt. 5 ±©S&«ttfi 

TTSJ^ u T 4 ©TT a«sft6 * r V5 5 c t n 

as. bfc*trjT, b>Xt*n4f5AS-(WbbfcM 
«Oi1£^»tt. ai5ffl-l*JK8te:a:oTiJ-:^?f9^ 
fiSa^^ t y f X*«igA IxT S /N*»{£T-r S t 5 R 

[0009] 

[B!li*iBft-rs&»©#a] *56??-Ctt±)£©SIH& 

Assttflr«ti^^±'sta/hx#!y hfciR«-r5«3i» 

E««««:TK«Lfc3ttf-AS+ 1 5*:lHl*i)fefc UTIhI 
iff$-&Tiilg3Kttfflgg's3iet;-ASII< fc*©*;ni/'9 
At*Afflbfc?tA-/HaiBlr*UT. IJg^nir^A 

tlE«^±'^S-5aBSfflJt«Sfc*t^T58fr-6iI»f5t©'5 5 

0 *jfcawi.®iii*f3t©Wfia3i&»iHa»cAi*T5ita*tti 

BEU SfcfHa3j^ni^7AB«lS«3Dt^»®fi»ta& 

'xy HgB^Jg!ft^^»©iajf)t©llJfSS*S«iJEl/fc:/ 
U-Xft;*ni/5A*ffllr»T. Jt^y HISB«««t- 

[0 0 101 sfc. &»3tst. &«}tigiOiii«-rs 

)t tr- A« S»t Tfifaj««:±'ViR3R$ ttSilOtiIti** 
iiiS«bfe3t¥»®3S^lC-4*:fl:3t»3n&:/k- 

x^b*oi^7At. iasis««»±-eE«L«:3tt;-A 

*«iifffl3j^u A t-l*:ftL&«)t3fc^S I;: AJH-r s c: 
i:CioTjs*ufc+ 1 ;*:ii»f3te£S»tTHE-n-en®i§ 

#T51£*fctt-¥-n^^n©lHllff3K4«»t4^f!lLT^5nfc 

[0 0 113 a^c, gaeswjtjis*?.© 

mlSftSflE#:TK9tL.&3ef-AS+i:*[5I«f^t 
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5 

[0 012] 

(1) 4^Dj)'7A£:/V-Xfl5l-Slltli«fcD. ffiHO 
S/NJt**(Rj±-r5. 

(2) :/V-X'(t*D4'9ACD»rBJg«©«3SSWzi 

*ai^9A 1 cD^r^ffiR 1 *:*c#<-r-6:ii:S:ll^K^ 

(3) :/i/-Xft:*ni)'7AS5#4S)W>Xt-*'(bL/& 

aBO- i;*ClElSf3fc/3:t*0^55?5:IlWfJt©IfiI«f^6 
4SBttite©+ lJJc^ffi!SOT0i*:©|ilSf3tOliI»fS!l^Klt 

fimmmz J: ^-y- «ft tff k 

(4) 7*-*:;^u^^5e-^©ttai*5E:tLTSSDife 
^^siuT. 2a©si«*»e.ft$©s:'5:ii*ffia&att© 

(5) KWS!'::^U->C{bsjxni!'7ASfflViT3t^s;H^ 

titfcSCiASTfr*©'?, »S©3t'^yl«SfiS'>& 
©SSfiT?«JST*-5. ■€-©±, aiifTtS. 3t«tbll. S 



4) *fi8¥4-2 1 2 7 3 0 

[00 13] 

a. 19 1 Mim^n 1 ©iiiS0)itcj:$«i£sa-{!$>a. 1^ 

-fls^ai^^A 1 *J^<aiP>X4K:ifi":JitTi8«-r-5tJ: 
^©SiifPlco^^Tmi^TS. ::©^feil 
*^p)ailtL&>tt-A3 (U— !f3t) H:/U-Xfl:3Ma 
i/7Al&aifiL/Ti*«>V>X4tcAJ»t. fltS«<*:5 

©5tK*jefc:ftifoTrf U-XfbJhnjf^A 1 teXW-r 
■5. ;n©:rv-Xft;j|^ai^5AiA»6*i;«fi»®+i 

[0 0 14] «e3fefl'ceBi2 1 tc^-rj:5ic:/v-Xfl: 

*:n i)'^ AttffiM®- 1 ^iaSr)t*J?tf»>>X4 exit 

S. c:ncjJLT, *»MTtt. ^S!tt*»©IaI*f«»* 
Sai£E-r*i:'5fc:/V'-X^fc;*ay5A 1 *<:^k-Xfl2 

anxus. ii©&*, :/v-Xfl;*aif5Ai*»j*e) 

2<<jfiaUTSHSn-CV»-5«c%>A>*^t>6T. if- jUS 
JO ^•?><ffflS^fc^bT/'fXfc;&5^^3t©ifettai88 

7 cxi*r-&3ta*t. ^ K /ha < /is ji tatii^aT* 
«. nr-c, :/V'-X'(tcioT+i*|5i«it©iii*fa) 

^fcJf^T. - l^#:l2lST3fc®l2l#r36$*»>J^a<«c«iV» 
5^*3&«#&n-5::t», BE. UK, 4mU:" S^t 
-AiSEI^SV'f i;ay V^fl/V >X©y U-Xft:. " 

«Ta»^#^?(fimffie, Vol. 8 2. No. 4 
7. HAGK. 4 9-5 5 (OQE8 2-2 5) 1 
9 8 2 ;a:i:fct>^$nTV»-5. 21©3CStlCtt, 

;n^>X©m5K4#ft«i«o h^e«,fc*fc:/u-Xfl:*fiJ 

o- 1 ;jcgi*f^o3tssfiijE-r«.7c«)c:/i'-XftSfa 

[0 0 15] 0 2fc:^^-Xfl:!f!ni'9Ai o 2*Sg4& 
4/c® »rffi}^tt£^-:5 V U - 7^®aiSffiJH a if 5 A t U 

OSf3®?gSd. *Di/7Al 0 2*«lj3cTSai?Sffi 
©H*r$?&n. :j%Dif7A 1 0 2©^H©StFf^S 
no. aiif)tiE2©»fiSAtLT, fi*^afi*B. 
<J) = 2 jt • d (n-no) /A —^1 
50 Xh^. 
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[0 0 1 61 BI3iC. 'ti:«3!3ISii)«aM(C[i«f^«& 

HliC:fetiTStt<O0»lEl«366 1*^. fit 
5 ±TSItL'T:/W-;?<k:J^Di>'5A 1 TESf U 

[0 0 17] c:©J;5A:^V'-Xft;*aif7Ai o 26 

[0 0 1 81 H4i:H5tC, :/P-X<b*Uif9A©f^ 

(a) . 215 l/T. (b) ©i'Sfi:, I^U-7S©::'U' 
-Xfl2*Oi^7Al 0 2*f^S-rSilt*«T#S. ± 
&, H5 (a) . (b) , (c) ©J:5k:ftig©x»;? 

rt)4<-r*«>. 2 0 0. 2 0 WiX.v^l^ifB'Vh^. * 

7?-i = 2/3r» . <1-S IN {i>t ) 

no =1/4 • (1 + cos (<f>« ) ) 
r? i = 2/7r» • (1+S IN (4>j ) 
7j f = l/re» • <1-C0S ) 

(7».i~;j ij4^-n^n-i5*:*>5+2j*:*T©iiSf«s 
4. ^:nttx-<;^i'±■e©)^;^^f^y h©j^**07©j:5 

(b) *<vvXh7*-*X*, (a) t <c) 

FE= (S1+S4) - (S2+S3) -iCS 
CO 0 2 21 *ni^7A£fflHT, Tt'sy HSa$«« 

-rattle. ^jAtfif;iaiH^ft*afflt-4i:. aKicfg 
- 1 j#:iEi*f>tt>#,-ili)RM*^-3. 8et3Tx-<;^i^ 




(5) *?§|3p4 -2 1 2 7 3 0 

8 

* H 5 © J; 3 i&i^ftr:;/^- Xfl:©Sfiss+i^fca sn^ 

Cttt» KlClSSSnTViS. J.Logue and 

H.L. cliisholD:''Genaral approaches to lask deslsn fo 
r biDsry optics," Proceedings of SFIE Yol.l052,pp. 
19-24 (" S^x-f • □ - if 7 > K • XJP • 

-v'^otfT. XX • i;- • 7-f • 'f- jKUa. 

-A 1 0 5 2 :?1 9-2 4) ) H5fc 
10 ^L&J:5fc2IiI©X5»9^>iffci-3TPifa±©9fffi» 
««ff?j«-r-6t. a3C^Lfc|gS«©SfiiUB«<i:Dfe 
lliffJ»4Eo«!l«!©i6a[*«<f5::i*fcS5. Tife 
t)*, -lElB©Xy^^i^aiat-liiB©xy^>y» 

5saac«!i«uT3F5JS:i5ijf7E©[5i*f^*sa<. ra 
aa©^©wffl«i*siSi<-r«)Ct*tT$*. 

[0 0 19] fitTKlHSCaRbltftiSWitSfflViTt/V 
*fc-t-®attlcS-:JiiTf^Sbfc*Dif7A& 

[0 0 2 01 H6C*V»T (a) t^fl EIBOX^;?^ 
>i'*S:di. (b) lC^-r2[liaoxs/9">4^«£d» 

fr<5. wy>-7S3j^Di)'5Ai 0 2lc3fcH-Asx9t 
«■^•Zit#^:®31e^^-A*»s^^*^a:ffla:8afl*. t*.tt 

^1 =2 7t-di (n-no > /A — i^2 
*t =2jt-dt (n-no ) /A — SC3 

[0 0 2 1] liI*f«)*ettffiS8«fi®7-'JxiE»CJ; 

) • (1 -COS ) ) "•it4 
• (1+cos (<j)i ) ) -its 
) • (1-cos (<«)i ) ) -see 

) • (1+cos (*. ) ) "•JC7 

^ttOH7 ©i5cjettffls±r®iisi3eo}g*^ft-r 
a. fiu ft»®- ij*:iHfJf3l£tt+ ii*:iEi«7feo^tis» 

-C*«©-C5'7*-*XK»f 53ti(ftffl88±tr©»0* 
^t©;5l6]tt+ iJ>:|5i^56®a»fc;i5. «ilA«. «»®+ 
1 ;*:@^ife**Jfe»tBS±TH 7 ® (a) ®?gfc&4t# 
Clitttt©- lJji:I19f3fctt3fe«ttiiffi±TBI7© (c) © 
Jg^as. ■tUT*fc«gS©+ij*:lHl*T3fe7»«Mfc(fttflS± 
TH7© (c) ©jgfc:S4t$fc:tt^©-i^|5ijf3t 
tt)tttHlS±rH7© (a) ®}gk:;is. 
(0 0 2 31 il®fcftaK®- lJ*:lHl*f3tttH8® 
(b) {-^■ri'3J5:«®^-5Hj3#sa4^.f-5>. ±JE® 
±3»C^»©- 1 *IsIiffit©T7:i— *XfC^-r<&3t« 
fflS±T®}gO*|S]B+ i:;*:lltlr3fcOjeT*^.&i&, ' 

oa©7*-*x-y— 5K{i^«. as© (a) Ka^-r* 

*©7:i--*X-S— ;J«{S^i:j2fi®afr*U **07 
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(6) 



*fffl5p4-2 1 27 30 



10 



[0 0 2 4] fEoTffiKO- li>:B*f3t*^3t«fflilfcA* 
El = (7?-i • Tjo ) / (n« • n 



i) =n-i/j) 1 — SC9 

(0 0 2 51 aoT. SC4(t)i:t^6©^.tO 



= (l-COS«> ) / (l + COS*i ) -scio 



[0 0 2 6] iI6»C^L/i:*ttfcioT:l^ny 

7A1 0 2fef^)*-rst*»c:. **7t/28aEtfta 

r 5 2: i & L 7 * -A x-y— X)? g^cDSeft;&«i^* 
t*<-clr-&. co3*:ai!'7A 1 0 2saio::/V'-X'fb 

1 ©:/V'-Xfl:*Dir5A 1 m^v>X4<0]&< \zSi 

M'Vt, HlCD:/U-Xft*Di'7Al©W5aigRlS 
[0 0 2 7] JJtlcfiiam^fc*ft-S^K©lfiI»f3tOiKS 

3fcA«ufct*>cfE^-r5a»© (N+1) 'Ammx 

El = (Jj-i • Jjo 



6 1 ;)^3^a^7A l 0 3 fcAitUT«±t«ffi!S©+ 1 

tt. SK. Sfc«ftKw^f■&e*Mco;^c. *fctt+i* 

*Jjf?ni/7/»CX»bT5S4r«aia©0;*jEI*r?fe (C 

fCAIJlxT5!4f (dtlfeL 3 i 

r%) -c*ft. «¥oT:i02r5©)t®)t**'. Ll©3t 

[0 0 2 8] Sfc3ta©ffifc*Kt'P;a<. li!failt«:5±T 
ffl;!^:i?5/ h©:*:#a«35^lTfeK*©IiI*r3fceifRII^ 
a? 7^7*-*;^©ft*<ASv»©'C. **>3««j«*5±© 

fi. ■r;at>-b. L2<t:L3©3ts«/h3<-rnji<fci^. 

•€-C:-CC:n6©^S?4>1C (L2tL3) .©>tfi0, LI 

©3tfi»c^rr«ikSE> ifat. 

+ 7? I ■ 7J i) / (tJo • JJ )) 



= 7I-l/7J I + 7J «/»IO —Stll 

^4*^^^7k:*Lfcit4i&*S-5[il*T«t***30 

E. = (1 -S I N (*. ) ) / (1 +S I N (<J>. ) ) + 

' (1-COS ) / (1+COS («! ) ) -a;! 2 



co^l2J:D. ^S^^felSritwSI^Ei tt* 

dt?. 5f:S)S|i]jT^©W-&E. i*. ©HffS^-r4>'5 

Ot^r. i:©i''7 7iOb*»SJ:5fcr{»t 
0. 2rt~0. 4 5 %<Dt^lZEt ifiO. OZ&rF\Zfi 
*fcc:©4:*. El ttEj ©?B-«i:^UV^©-CE 
» ^t/jNai-it^fcttE. t>yhS<T7*-*X-y— #M 

[0 0 2 9] J:oT, m6\z^V7t:Smzj:oXit^uif 

5A1 0 2S:f^dS-r-5i:#lC. «> i5«0. 2rt~0. 4 
STTfciftSctdfcSitfWi. E» *t/h^<Ja:0. BJf 

m-^©*ft;*«i/t*w<i:*^Tt«. ;i©*ni^7^io 
2S01©>^l/-X'fc*ni!^7Al tbTfflViT, it's 



<»V'>X4©jfi<i;:S«T?€. tse-pT. Mi©:^u-X 
-(b^Jtoi^^A 1 ©*jagR 1 S:*:#<Tft<s©'C3t'S'>/ 
HIIB©a»fiT^fc*ita:^W-Xfl:4^nir5Ai o 

[0 0 3 0] *IC3l£©fiJffl«»*©[«l±»Ct3V»TJfi'^5. 

4r5+i;*:!lI«f3KS316tttBI§T§3tU. iK«tflS*>6 
©tiJ**«^lslKfc*V»Tta»f 5. ftoT. ®#©S 
/NJtS-|Sj±^fli-5fcftt«. Sa©0;*:EIJf3KtaK 
©+ 1 *iI«>e©ttT#Aen5)t©|iJffl3iS^ n 



) . (1 + S I N ) ) 



7j = l/2n» - SIN* 

ci+cos (*2 ) ) " S;!? 

50 SCI 3<tD 
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(7) 



*$SV4 - 2 1 2 7 3 0 



11 



fc. aa©7ie©fijfflS4*7j«, (o. i4) ic^ 

\iEtii&^MZlli>^-C—^(<t>i =0. 3 2«)Tab 
0. 6 9jtCDiSIC7K(D«ffl«(l¥7?*»0. l&,±iZlfi 

-xft*ni/'7Ai 0 2&ft?a-r*tsfc, *i *to. 

3 1 7t~0. 6 9 wfc;fe«J;3fcSW-m«. itofijffl 
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